Background: the Irritable Bowel Syndrome Severity Score (IBSSS) is a questionnaire only available in English that classifies IBS patients according to the severity of their symptoms and can be used to guide and monitor the treatment.
BACKGROUND
Irritable bowel syndrome (IBS) is the most common and representative of all functional gastrointestinal disorders (1) . In Spain, IBS prevalence ranges between 3 and 12% depending on the diagnostic criteria used for its definition (2) . IBS is a common cause of medical consultation, representing up to 3% of all patients seen in primary care and 25% of those attended in gastroenterology (3) .
Though, a previous survey did not show relevant differences between primary care doctors and gastroenterologists in the overall management of IBS (4) , not all patients require the same type of care. In general, it is assumed that IBS patients with mild symptoms can be perfectly managed in primary care while those with severe forms will benefit from specialized attention (5) . Overall, in Spain diagnostic and treatment strategies are usually based on the patients' symptoms (6) , however patients with IBS require more individualized treatment. Current guidelines recommend specific therapies not only based on the predominant symptoms but also according symptoms' severity (7) . To date, there are a scarce number of standardized tools that can be used as objective measurement of IBS severity (8) .
In 1997 British researchers led by Peter Whorwell designed a simple scoring system (Irritable Bowel Syndrome Severity Score, IBSSS) that classified IBS patients according the severity of their symptoms and that would be used as guidance when monitoring treatment outcomes in both clinical and research settings (9) . The IBSSS has clear advantages over other severity questionnaires (10, 11) and therefore it has been extensively used in different clin- (10) . Visual analog scales, as those included in the IBSSS, are not applicable to patients with visual and/or motor disabilities; may be difficult to understand by older people, not suitable for phone interviews and require an specific software package when used in internet based surveys (12) (13) (14) . However, these limitations might be avoided by using numerical scales, which are easy to verbalize and suitable for phone and web based surveys.
The aims of this study are first to adapt and validate into Spanish the IBSSS questionnaire, and second, to evaluate an alternative version of this instrument using a numerical scoring system applicable to people with disabilities and suitable for its use in phone and web based surveys.
METHOD
The Irritable Bowel Syndrome Severity Score (IBSSS) was developed and validated by Francis et al. in Manchester in 1997 (9) . This is a 5-item instrument that measures intensity (visual analog scale) and frequency (number of days) of abdominal pain; intensity of abdominal distension (visual analog scale); bowel movements satisfaction (visual analog scale) and potential impact of IBS on the patient's daily life (visual analog sale), all of them referred to the last 10 days.
Each item can be scored from 0-100 (according to the value marked by the patient on the visual analog scale or the number of days multiplied by 10), thus the overall IBS severity score ranges from 0 to 500; which according to the original validation (9) can be classified as: < 75 healthy subjects or disease in remission; 75-175 mild disease; 175-300 moderate and > 300 severe disease.
Translation
The original questionnaire was independently translated into Spanish by 2 native Spanish gastroenterologists (CA, ER). Later, these two independent translations were unified in one single consensual translation (first draft).
Evaluation of the comprehensibility
The first draft of the questionnaire was administered to a small sample (n = 15) of patients attending the Functional Digestive Disorders Unit at the Hospital Clínico San Carlos, Madrid. Participants were mainly recruited among those with the lowest education level in order to warranty the comprehensibility of the questionnaire by all type of subjects. Participants self completed the survey and later discussed its comprehensibility with the researchers, who added some final changes to the questionnaire based on patient's feedback (second draft).
Back translation into English
Back translation of the Spanish version into English was performed by an official native English translator. The original IBSSS was unbeknownst to the translator. Finally, both researchers and translator compared the original English questionnaire with the back translation and draw up a consensual final version into Spanish.
Applicability
Fifteen IBS patients fulfilling Rome III criteria filled the questionnaire; of those 5 were recruited from primary care, 5 from the community gastroenterology offices and 5 from the Functional Digestive Disorder Unit in our Hospital. These patients were classified as presenting mild, moderate and severe IBS according to the level of specialized care that they required. Patients' ability to understand and respond the questionnaire was assessed in this phase.
Reproducibility
Fifty Rome III IBS patients attending the Functional Digestive Disorders Unit with stable symptoms according to the judgment of one of the researchers (ER), were invited to fill the questionnaire and then asked to return 7-15 days later to fill the questionnaire again. None of the patients received any treatment during that interval of time. Reproducibility was assessed by comparing the responses to both questionnaires by Pearson correlation.
Sensitivity to change
A further group of 40 Rome III IBS patients attending our unit completed the IBSSS questionnaire and were invited to fill it again in a follow up visit. In this interval of time patients received adequate treatment if required. An additional question was added to the questionnaire in the second visit: "compared with the previous visit, how do you feel now about your IBS symptoms?" The possible responses were: same, better or worse. We compared the IBSSS scores (total and by individual items) between both visits and analyzed if there were differences among groups (those who were feeling better, same or worse) using an ANOVA test and Bonferroni correction. ROC curve analysis was used to compare among those that were better vs. same vs. worse.
Assessment of the numerical scoring system
We developed a modified version of the IBSSS that included a numerical scoring system instead of the VAS. The numerical scale ranged from 0 (nothing) to 12 (the maximum level, totally). We asked 40 patients to complete both versions of the questionnaire in the same visit; the order how the questionnaires were administered changed between patients, thus half of the patients responded first the VAS version (at the beginning of the appointment) and later (at the end of the appointment) the numerical version and vice versa. Responses to both questionnaires were compared by Pearson correlation.
Statistical analysis
The statistical analysis previously described was performed using SPSSS for Windows v.15.0 (Chicago, IL).
Ethical issues
This study was approved by the Hospital Clínico San Carlos Ethics Committee and all data were managed confidentially by the researchers according to the Spanish regulation for personal data protection (law 15/99).
RESULTS

Comprehensibility and applicability
After reviewing and discussing the first draft of the questionnaire with the patients we noticed that 3 of 15 misunderstood the bowel habit satisfaction assessment and responded this question backwards. Thus, we decided to change the order of the scale, 0% (very happy) would be 0% (very unhappy) and 100% (very unhappy) would be substituted by 100% (very happy). Following the back translation process, we asked other 15 patients to fill the new version. All participants in this second round understood and responded adequately to all the questions. The time needed to fill the questionnaire was variable between 3-10 minutes depending on the patients' level of literacy.
Reproducibility
Thirty-one of 50 patients completed the reproducibility study within 6-19 days of interval. Twenty-three of 31 (98%) were females, mean age 41.7 ± 14.2 (range 20-79). The global scoring in the group ranged between 66 and 437. According to the severity scores in the original IBSSS questionnaire 1 patient was in remission, 3 had mild disease, 13 moderate and 14 severe IBS.
Comparison of the global score showed an excellent correlation, r = 0.81 (Fig. 1) ; a good correlation was also found for each of the 5 individual items that constitute the questionnaire, as it is shown in table I. 
Sensitivity to change
Forty patients responded both questionnaires within 1 and 9 months. Of those, 29 were females (72.5%), mean age 38.9 ± 13 years (range 22-69). IBSSS basal scores ranged between 126 (mild disease) and 412 (severe disease). Patients were classified at base line, according to the original questionnaire's scores as presenting mild (n = 9), moderate (n = 16) and severe (n = 15) disease.
As expected, comparisons of the IBSSS results obtained before and after the intervention showed low correlation (r = 0.36). The scores clearly differed among patients according to their self-assessment, with significantly different results between those classified as same vs. better, same vs. worse and better vs. worse.
We calculated the score variation required to predict the result "better" (compared with "same") by ROC analysis (area under the curve 0.93); and estimated that a decrease of 45 points in the IBSSS score predicted this result with a sensitivity of 70.6% and a specificity of 87.5%. The area under the curve obtained to predict the result "worse" (compared to "same") was of 0.95; increases in the IBS score of 45 points will show this result with a sensitivity of 85.7% and a specificity of 85.7%.
Assessment of the numerical scoring system
Forty patients filled the two different versions of the IBSSS questionnaire, one using a VAS and the other one using a numerical scoring system. Thirty-four (85%) of the participants were females, mean age 40.2 ± 12.7 years (range 22-64). IBSSS basal scores ranged between 34 (disease in remission) and 416 (severe disease). At base line, patients' severity was classified as "in remission" (n = 1), "mild" (n = 9), "moderate" (n = 16) and "severe" (n = 14).
Comparison of global scores obtained through both types of rating scales showed excellent correlation, r = 0.96 (Fig.  3) , as well as a good level of correlation for the 5 individual items that constitute the IBSSS, as shown in table III.
DISCUSSION
These results suggest the adequate reproducibility and sensitivity to change of the Spanish version of the IBSSS. In addition, the modified version using a numerical system instead of the analogue visual scale seems to be a valid alternative, as the IBSSS severity score remains unchanged regardless of the scoring system used. The translation and validation process of the IBSSS was performed according current methodology recommendations (15) . Asking the right question using the most appropriate wording is of paramount importance when designing a new questionnaire or adapting a previous one. Therefore it seems obvious that a simple translation-back translation does not warranty the validity of the resulting questionnaire that will require of specific cultural validation (15) . For instance, when adapting the IBSSS we had to modify the response to the bowel habit satisfaction assessment; which was originally rated from 0% (very happy) to 100% (very unhappy). It seems as in Spanish that response was senseless, which was noted when we found that most of the patients complaining of severe diarrhea or constipation were paradoxically rating this item as if they were very happy or satisfied. Once the rating scale was changed the problem was solved.
As it was reflected by the adequate correlation between repeated scores of global and individual symptom's severity the Spanish version of the IBSSS presents an excellent reproducibility. Bowel habit satisfaction seems to be the least reproducible of all features; that could be due to the fact that bowel habit is not a single item and comprises multiple characteristics (frequency, consistency, urgency, straining, and feeling of incomplete evacuation) suitable of changing over time.
From a clinical perspective, one of the most useful findings in this study is that the Spanish version of the IBSSS is highly sensitive to change. It is remarkable that in both validations of the IBSSS, the original in English and the Spanish validation, a change of 50 was considered clinically significant and indicative of improvement. It is noteworthy that diagnostic threshold in both validations agree despite methodological differences. Indeed, while in the original the existence of potential clinical changes was judged by a physician, we asked the patients to self assess their clinical course. It is also of relevance, that the global score seems to be better than each of the individual items' scores, which suggests that the severity of IBS does not rely exclusively in the characteristics of abdominal pain, as it was measured by other severity scoring scales such as the "functional bowel disorder severity index" (FBDSI) (16) .
It is noticeable that the results obtained with the numerical scoring show an excellent correlation with those obtained by using the VAS, not only for the IBSSS global scores but also for the scores of each of the individual items assessed in the questionnaire; which implies that this instrument can be adaptable to a broad range of situations.
In summary, the Spanish version of the IBSSS seems to be a reproducible tool that is able to identify relevant changes over the course of the disease. The use of a numerical scoring system is a valid alternative to the visual scale that improves the applicability of the questionnaire to situations when the written communication is limited or not possible.
